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General information:
Unless otherwise stated all commercial materials were used without further purification. The synthesis of all starting Morita-Baylis-Hillman alcohols were prepared according to the literature procedures. 1 Flash Chromatography were carried out on silica gel 60 A (35-70 mm).
FT-IR spectra were recorded with a Perkin-Elmer Spectrum 1000. 1 H and 13 C NMR spectra were recorded with Bruker Ultra shield 400 plus and referenced to CDCl3 unless otherwise noted. 1 H NMR spectra were recorded at 400 MHz and 13 C NMR spectra at 100 MHz.Mass spectra and high resolution mass spectra were obtained using the mass spectrometers operated by the Laboratoire de Mesures Physiques of University de Montpellier (UM, france).
General Procedure A for the Nucleophilic Substitution reaction of Morita-Baylis-Hillman
Alcohols: To a stirred solution of Fe(OTf)3 (5 mol%) and BF3.Et2O (5 mol%) in dry 1,4-Dioxane (2 mL) under argon was added the corresponding nucleophiles (1 mmol) and the MBH alcohol (0.5 mmol). The mixture was stirred at 60°C for the specified time. Upon completion (TLC monitoring), the solvent was removed in vacuo and the residue was purified by flash chromatography on silica gel (petroleum ether 40-60/ diethyl ether) to give the corresponding product.
Methyl 3-oxo-2-((6-oxocyclohex-1-en-1-yl)methyl)butanoate (2) : According to the general procedure A except the use of Fe(acac)3 (5 mol%) instead of Fe(OTf)3 (5 mol%), 2 compound 2 is obtained within 36 h in 78% yield as a pale yellow oil after purification by flash chromatography on silica gel (petroleum ether 40-60/ diethyl ether: 80/20 202.8, 199.3, 169.9, 148.8, 136.0, 58.1, 52.4, 38.5, 29.6, 29.2, 26.2, 23.0; =199.5, 159.5, 158.5, 145.7, 138.8, 131.2, 120.3, 104.0, 98.7, 55.4 (2C), 38.6, 28.8, 26.2, 23.2; IR (FT-IR): σ = 1667 , 1611 , 1586 , 1505 , 1454 , 1290 , 1206 , 1154 , 1120 , 1109 , 1034 199.9, 159.8, 159.2, 143.5, 138.1, 108.0, 90.7, 55.9, 55.4, 38.7, 26.0, 23.2, 21.9; IR (FT-IR): σ = 1661 , 1595 , 1499 , 1459 , 1417 , 1204 , 1148 , 1120 , 1053 198.6, 146.4, 138.1, 136.2, 128.3 (2C), 127.6, 127.6 (2C), 73.0, 66.8, 38.2, 25.6, 22.7; IR (FT-IR): σ =1667, 1611 , 1511 , 1455 , 1377 , 1301 , 1244 , 1172 , 1067 , 1031 198.6, 159.1, 146.4, 136.3, 130.2, 129.3 (2C), 113.7 (2C), 72.7, 66.5, 55.2, 38.2, 25.6, 22.7; IR (FT-IR): σ =2923, 2853 , 1733 , 1671 , 1612 , 1542 , 1246 , 1172 , 1080 , 1035 7, 149.0, 140.8, 134.1, 132.5, 129.1 (2C), 127.2 (2C), 44.1, 37.9, 25.7, 22.4; IR (FT-IR): σ =3285, 1753 , 1663 , 1452 , 1412 , 1322 , 1158 , 1095 , 1063 =199.8, 149.3, 139.8, 134.2, 132.5, 132.3 (2C), 128.8 (2C), 44.1, 37.9, 25.8, 22.4; IR (FT-IR): σ =3235, 2936 , 1656 , 1573 , 1424 , 1389 , 1327 , 1159 , 1090 , 1067 , 1043 , 1009 =199.8, 156.4, 147.8, 136.6, 136.2, 128.6 (2C), 128.6 (2C), 128.1, 66.7, 41.1, 38.2, 25.8, 22.8; IR (FT-IR): σ =3332, 2929 , 1700 , 1663 , 1515 , 1454 , 1393 , 1328 , 1240 , 1130 , 1040 (m, 2H), 2.41-2.38 (m, 2H); 13 C NMR (100 MHz, CDCl3): δ (ppm) =209. 7, 159.6, 158.6, 158.3, 145.7, 130.8, 119.7, 104.0, 98.7, 55.4(2C), 34.8, 26.5, 25.1; IR (FT-IR): σ = 2918 , 2836 , 1693 , 1610 , 1586 , 1505 , 1455 , 1438 , 1206 , 1154 , 1032 (s, 3H); 13 C NMR (100 MHz, CDCl3): δ (ppm) =209. 7, 159.6, 158.6, 158.4, 130.2, 121.7, 103.9, 98.6, 55.5, 55.4, 44.1, 30.0, 24.5; IR (FT-IR): σ = 3000, 2936 , 2835 , 1710 , 1612 , 1586 , 1505 , 1455 , 1438 , 1289 
N-Hydroxy-N-((6-oxocyclohex-1-en-1-yl)methyl)benzenesulfonamide (15):
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General Procedure B for the synthesis of poly-substituted pyrroles 23a-e starting from 4-Methyl-N-((6-oxocyclohex-1-en-1-yl)methyl)benzenesulfonamide (11): A solution of 11 (1.0 mmol), K2CO3 (3.0 mmol) and the corresponding bromo ketone (1.2 mmol) in DMF (2mL) was stirred at room temperature for 4h. 10 mL of water was then added and the aqueous solution was then extracted with dichloromethane (3 X 15 mL). The combined organic layers were dried over anhydrous MgSO4 and concentrated in vacuo to yield the crude product, which was then dissolved in CH3CN (2 mL) and DBU (3 mmol) was added and stirred at room temperature for 6 h. The poly-substituted pyrroles 23a-e are obtained after a standard aqueous workup purified by flash column chromatography on silica gel. =195.4, 186.7, 138.8, 134.9, 132.2, 128.6 (2C), 128.5 (2C), 127.8, 125.4, 124.5, 38.9, 24.7, 24.2; IR (FT-IR): σ = 3190, 1658 , 1610 , 1531 , 1445 , 1410 , 1315 , 1331 , 1289 , 1145 , 1124 3H), 7.80 (d, J=1.6Hz, 1H), 7.78 (d, J=1.6Hz, 1H), 7.70 (d, J= 3.6Hz, 1H), 2H) , 2.56 (t, J=2.4Hz, 2H), 2.48 (t, J= 2.8Hz, 2H), 1.95-1.88 (m, 2H); 13 C NMR (100 MHz, CDCl3): δ (ppm) =195.4, 186.6, 135.9, 135.2, 134.7, 132.5, 129.8, 129.1 (d, J=0.3Hz), 128.704, 128.3, 128.3, 128.1, 128.0, 127.1, 125.3, 124.8, 38.9, 24.7, 24.4; IR (FT-IR): σ = 3228, 3125, 1661 , 1611 , 1539 , 1451 , 1413 , 1373 , 1325 , 1298 , 1155 , 1134 210-212 °C; 1 H NMR (400 MHz, CDCl3): δ (ppm) = 10.10 (br., NH, 1H), 2H), 7.68 (d, J= 3.6 Hz, 1H), 2H), 4H) , 2.00-1.93 (m, 2H); 13 C NMR (100 MHz, CDCl3): δ (ppm) = 195.3, 185.2, 165.2 (d, 1 J= 252 Hz, 134.9 (d, 4 J= 2.9 Hz, C-F), 134.6, 131.1 (d, 3 J= 9.1 Hz, 127.7, 125.5, 124.5, 115.8 (d, 2 J= 21.8 Hz, 38.9, 24.7, 24.4 1659, 1610, 1537, 1420, 1377, 1293, 1222, 1143, 1125, 913, 899, 870, 772, 725, 701, 668 7.76-7.71 (m, 2H), 7.67 (d, J= 6 Hz, 1H), 7.01-6.96 (m, 2H), 3.90 (s, 3H), 2.60 (t, J= 6 Hz, 2H), 2.50 (t, J= 6 Hz, 2H), 2.01-1.93 (m, 2H); 13 C NMR (75 MHz, CDCl3): δ (ppm) =195.5, 185.7, 163.0, 133.9, 131.0 (2C), 131.0, 127.9, 125.1, 124.1, 113.7 (2C), 55.5, 38.8, 24.7, 24.41; IR (FT-IR): σ = 3258, 2944 , 1655 , 1608 , 1593 , 1538 , 1296 , 1256 , 1167 , 1153 199.2, 193.2, 150, 143.4, 137.1, 134.4, 133.7, 132 .0 ( 2C), 129.5 ( 2C), 129.4 ( 2C), 128.8, 127.4 ( 2C), 54.9, 47.4, 37.9, 25.9, 22.4, 21.5; IR (FT-IR): σ = 2926 , 1696 , 1666 , 1337 , 1220 , 1162 , 1093 7, 194.6, 144.1, 135.6, 134.8, 132.5 (2C), 129.9 (2C), 129.8 (2C), 129.5, 127.8 (2C), 66.1, 51.9, 48.4, 44.4, 38.4, 23.4, 22.7, 21.7; IR (FT-IR): σ = 1692 , 1585 , 1344 , 1210 , 1154 , 1085 , 1051 , 1008 
1-(4-
δ (ppm) =
